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1
MATERIALS DELIVERY SYSTEM FOR
STAPLING DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of U.S. patent applica-
tion Ser. No. 12/203,261 filed Sep. 3, 2008, now U.S. Pat. No.
8,678,263, which claims benefit of U.S. Provisional Applica-
tion No. 60/995,024 filed Sep. 24, 2007, and the disclosures
of'each of the above-identified applications are hereby incor-
porated by reference in their entirety.

BACKGROUND

1. Technical Field

The present disclosure relates to materials delivery systems
for use in surgical instruments having a knife blade. More
particularly, the present disclosure relates to systems for
repeatedly resupplying or recoating a knife blade with a treat-
ment material as it passes through tissue.

2. Background of Related Art

During various surgical procedures, tissue is grasped by
the jaws of a surgical instrument and cut or severed by a knife
blade passing through the jaws. Often it is desirable to treat
the cut tissues with various materials capable of providing
clinical benefits, such as, for example, hemostasis, antimicro-
bials, etc. These materials are typically available in powder
form which can be applied to the knife blade of the surgical
instrument as a coating. The powdered coating is then trans-
ferred to the tissues as the knife blade passes therethrough.

However, as the knife blade passes through the tissue, the
coating is progressively worn off during transfer to tissue. In
situations where the knife blade has an extended stroke
through the tissue, for example, in a linear stapling device, the
coating may be depleted as the knife stroke continues, pro-
viding inadequate application of material, and may even
become completely worn off prior to the end of the knife
blade stroke leaving later areas of tissue untreated.

Thus, it would be desirable to provide a material supply
system for use in resupplying treatment material to the knife
blade of a surgical instrument as the knife blade passes
through tissue grasped between jaws of the surgical instru-
ment. It would be further desirable to provide a material
supply system for use in resupplying treatment material to a
knife blade of a linear stapling device.

SUMMARY

There is disclosed a material(s) delivery system of a surgi-
cal instrument having a longitudinally extending knife slot.
The delivery system generally includes at least one, and pref-
erably a series of, pockets positioned adjacent the knife slot
such that a portion of each pocket is open to the knife slot and
a source of treatment material is positioned within the series
of pockets.

In one embodiment, the series of pockets are positioned
along one side of the knife slot while in an alternative embodi-
ment a series of pockets is positioned on opposite sides of the
knife slot.

The series of pockets preferably comprises an alternating
series of depressions and hills formed in the jaw adjacent the
knife slot. Each of the depressions preferably has a semi-
spherical configuration. The jaw is formed with a tissue con-
tacting face surface and the tops of the hills preferably lie
below the level of the tissue contacting face surface.
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In a particular embodiment, the depressions are positioned
on a first side of the knife slot and are laterally aligned with
hills positioned on a second side of the knife slot.

In one embodiment, the source of treatment material is a
series of plugs interconnected by stems. In an alternative
embodiment, the source of treatment material includes a pair
or series of plugs interconnected by stems and defining a
channel therebetween for passage of the knife blade. In a still
further alternative embodiment, the source of treatment mate-
rial includes a series of unconnected plugs positioned within
the pockets.

In particular embodiments, the treatment material is a pow-
der while in alternative embodiments the treatment material is
a gel or paste or fluid or other material.

The disclosed treatment material delivery system may
additionally include a membrane or buttress material posi-
tioned over the pockets.

In a specific embodiment, the instrument includes a jaw
wherein the at least one pocket is in the jaw and the jaw is a
staple cartridge having a plurality of staple containing slots.
In another embodiment, the jaw is an anvil having a plurality
of staple clinching pockets.

There is also disclosed a surgical stapling device including
a handle having an actuation trigger and an elongate tubular
member extending distally from the handle. A jaw assembly
is positioned on a distal end of the elongate tubular member
and includes first and second jaws movably mounted relative
to each other. Each of the first and second jaws has a longi-
tudinally extending knife slot formed therein. The surgical
stapling device further includes a series of pockets formed in
at least one of'the first and second jaws and adjacent the knife
slots such that a portion of each pocket is open to the knife
slots. In one embodiment, a source of treatment material is
contained in the pockets.

Preferably, the series of pockets is formed in both the first
and second jaws. Preferably, the series of pockets includes an
alternating series of hills and depressions. In one embodi-
ment, the treatment material is a powder.

DESCRIPTION OF THE DRAWINGS

Various embodiments of the presently disclosed
material(s) delivery system for use with a surgical stapling are
disclosed herein with reference to the drawings, wherein:

FIG. 1 is a perspective view of a linear surgical stapling
device incorporating one embodiment of a material(s) deliv-
ery system,;

FIG. 2 is an enlarged perspective view of the distal end of
the embodiment of FIG. 1 illustrating a powder containing
staple cartridge and a powder supply in the form of a powder
strip;

FIG. 2a is a partial perspective view of an alternate
embodiment of a powder supply in the form of a split powder
strip for use in the powder containing staple cartridge;

FIG. 2b is partial perspective view of another alternate
embodiment of a powder supply in the form of individual
powder containing plugs for use in the powder containing
staple cartridge;

FIG. 3 is an enlarged perspective view of the distal end of
the embodiment of FIG. 1, illustrating a powder containing
anvil and powder supply;

FIG. 4 is a partial perspective view of the distal end of the
powder containing staple cartridge;

FIG. 5 is a partial perspective view of the distal end of the
powder containing anvil;

FIG. 6 is a cross-sectional view taken along line 6-6 of
FIG. 4;
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FIG. 7 is across-sectional view taken along line 7-7 of FI1G.
4;

FIG. 8 is across-sectional view taken along line 8-8 of F1G.
5;

FIG. 9 is a cross-sectional view similar to FIG. 7 illustrat-
ing powder valleys of the powder containing staple cartridge
filled with powder;

FIG. 10 is a cross-sectional view similar to FIG. 8 illustrat-
ing powder valleys of the powder containing anvil filled with
powder;

FIG. 11 is a cross-sectional view similar to FI1G. 7 illustrat-
ing valleys of the staple cartridge filled with a gel;

FIG. 12 is a cross-sectional view similar to FIG. 8 illustrat-
ing valleys of the anvil filled with a gel;

FIG. 13 is a cross-sectional view similar to FIG. 7 illustrat-
ing valleys of the staple cartridge filled with a liquid;

FIG. 14 is a cross-sectional view similar to FIG. 8 illustrat-
ing valleys of the anvil filled with a liquid;

FIG. 15 is a partial perspective view of a powder containing
anvil illustrating an alternative embodiment of a powder con-
taining valley configuration;

FIG. 16 is a cross-sectional view taken along line 16-16 of
FIG. 15;

FIG. 17 is a perspective view of the distal end of the
embodiment of FIG. 1 with the powder containing staple
cartridge and the powder containing anvil positioned about a
tissue section;

FIG. 18 is a cross-sectional view taken along the line 18-18
of FIG. 17 with the powder containing staple cartridge and the
powder containing anvil in the open position about the tissue
section;

FIG. 19 isa cross-sectional view similar to FIG. 18 with the
powder containing staple cartridge and the powder containing
anvil in the closed position and a knife blade associated with
the embodiment of FIG. 1 passing through the tissue and the
powder containing valleys; and

FIG. 20 is a perspective view of the segmented and stapled
tissue section after the surgical stapling device of FIG. 1 has
been removed.

DETAILED DESCRIPTION OF EMBODIMENTS

Embodiments of the presently disclosed supply systems
for use in a linear surgical stapling device will now be
described in detail with reference to the drawings wherein
like numerals designate identical or corresponding elements
in each of the several views. As is common in the art, the term
‘proximal” refers to that part or component closer to the user
or operator, i.e. surgeon or physician, while the term “distal”
refers to that part or component further away from the user.

Referring to FIG. 1, there is disclosed a surgical instrument
or linear stapling device 10 of the type typically used to apply
parallel rows or lines of staples to tissue and to sever the tissue
between the applied staple lines. Linear stapling device 10
generally includes a pistol grip style handle 12 having an
elongate tubular member 14 extending distally from handle
12. A jaw assembly 16 is mounted on a distal end 18 of
elongate tubular member 14 and includes a staple cartridge 20
mounted on distal end 18 and an anvil member 22 movably
mounted on distal end 18. Staple cartridge 20 includes paral-
lel rows of staple containing slots 24 for stapling tissue sec-
tions together.

A trigger 26 is provided on handle 12 and is initially actu-
able to move anvil member 22 from an open position spaced
apart from staple cartridge 20 to a tissue grasping closed
position substantially adjacent staple cartridge 20. Further
actuation of trigger 26 operates to eject staples (not shown)
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positioned in rows of staple containing slots 24 and into
tissue. A rotation collar 28 is attached to elongate tubular
member 14 to orient jaw assembly 16 relative to tissue being
operated on. A cartridge supply system 30 is associated with
staple cartridge 20 to supply various treatment materials to
tissue as described in more detail hereinbelow.

Referring now to FIG. 2, staple cartridge is formed with a
knife slot along its length and extending between staple con-
taining slots 24. As noted above, knife slot 32 is provided for
passage of a knife blade (described below), associated with
linear stapling device 10, through tissue and facilitate the
application of treatment materials to the cut tissue. Cartridge
supply system includes a pair of longitudinally extending
combinations of hills and valleys or pockets 34 and 36. Pock-
ets 34 and 36 are mirror images of each other and provide
receptacles for receipt of a supply of treatment materials 38
for coating of the knife blade.

In one embodiment, supply of treatment materials 38 is
formed as a plurality of interconnected plugs 40 which fill the
“valleys” in pockets 34 and 36. Plugs 40 are interconnected
by stems 42 which fill the “hills” in pockets 34 and 36 located
between the valleys as described in more detail below.

As noted above, supply of treatment material 38 may con-
sist of various materials providing hemostasis, antimicrobial
effects, etc. to the cut tissue. When these materials are sup-
plied as a powder, plurality of interconnected plugs 40 and
stems 42 may be formed by compressing the powder or oth-
erwise treating the powder in a manner so as to allow it to
retain its shape within longitudinal pockets 34 and 36. Pas-
sage of the knife blade through knife slot 32, and thus through
supply of treatment material 38, fractures the compressed
powder and repeatedly coats the knife blade as it travels
through kaife slot 32.

The treatment material could also be a gel, paste or fluid.
Also, the treatment material could be encapsulated in poly-
ethylene or other material, with the encapsulation broken by
the knife to expose the treatment material.

Referring for the moment to FIG. 2a, there is disclosed an
alternate method of forming supply of treatment material 38.
Supply of treatment material 38 may be formed as a longitu-
dinally extending pair of split sides 44 and 46 configured to fit
in pockets 34 and 36, respectively. Split sides 44 and 46 define
a slot or channel 48 for passage of the knife blade. In this
embodiment, passage of the knife blade against the edges of
split sides 44 and 46, defining slot 48, wicks or otherwise
coats the knife blade without the knife blade having to frac-
ture a compressed powder. This is advantageous where sup-
ply of treatment material 38 is of a soft material such as, for
example, a gel, etc.

Referring further to FIG. 24, there is disclosed another
alternative embodiment of supply of treatment material 38. In
this embodiment, supply of treatment material 38 may be
formed of a series of unconnected plugs 40 which fill the
valleys of pockets 34 and 46 without positioning any of the
treatment material in the hills separating the valleys.

Turning now to FIG. 3, there is also disclosed a treatment
material or anvil supply system 50 associated with anvil
member 22. Anvil supply system 50 is substantially identical
to cartridge supply system 30 and generally includes a pair of
longitudinally extending pockets 52 and 54. Anvil supply
system 50 also includes a supply of treatment material 56
formed as a series of interconnected plugs 58 and stems 60.
Alternatively, anvil supply system 50 may include other dis-
closed supplies of treatment material such as split rows of
material, unconnected plugs, etc.

Anvil member 22 further includes a knife slot 62 passing
between longitudinally extending pockets 52 and 54, similar
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to that of knife slot 32 described hereinabove with respect to
staple cartridge 20. Anvil member 22 additionally includes a
pair of longitudinal extending rows of staple clinching pock-
ets 64 and 66 for clinching staples as they pass from staple
cartridge 20 through tissue and into anvil member 22.

Referring now to FIGS. 4, 6 and 7, a more detailed descrip-
tion of the configuration of longitudinally extending pockets
34 and 36 in staple cartridge 20 will now be given. Referring
initially to FIGS. 4 and 6, and as noted above, pockets 34 and
36 comprise longitudinally extending series of valleys or
depressions 68 separated by hills 70. While the following
description is given with respect to pockets 34, it is under-
stood that pockets 36 positioned on the opposite side of knife
slot 32 are identical to, and mirror images of, pockets 34.

Depressions 68 are generally of a semi-spherical shape for
receipt of supply treatment material 38. As best shown in FI1G.
6, a side wall 72 of hills 70 forms a common side wall with
knife slot 26. Thus, when supply of treatment material 38 (not
shown) is positioned within depressions 68, treatment mate-
rial 38 is exposed to the knife as it passes through knife slot
26. This allows the knife blade to scrape or rub off a portion
of supply of treatment material 38 as it passes depressions 68.
Depressions 68 thus serve as reservoirs for a supply of treat-
ment material 38.

The tops of the hills 70 preferably lie below the level of the
tissue contacting face surface of the cartridge however alter-
natively they can be substantially flush or protrude slightly
past the surface.

With specific reference to FIG. 6, a retention sheet or
membrane 74 may be provided to facilitate retention of sup-
ply of treatment material 38 within depressions 68. Mem-
brane 74 may be removed prior to use of linear stapling device
10 or may be left in place to be severed as the knife blade
passes through knife slot 26. Alternatively, membrane 74 may
be formed from a buttress material to be stapled to tissue.

Referring to FIGS. 4, 6 and 7, and as best shown in FIG. 7,
the tops of hills 70 are positioned slightly below a surface face
76 of staple cartridge 20. This provides room or space for
stems 42 of supply of treatment material 38 to remain slightly
below or flush with surface face 72 of staple cartridge 20 and
avoid interference with any tissue captured between staple
cartridge 20 and anvil number 22. With continued reference to
FIG. 7, while pockets 34 are shown as semi-spherical depres-
sions 68 interspersed by hills 70, pockets 34 may be config-
ured to have slightly smoother transitions between adjacent
depressions 68 such that pockets 34 assume a more sinusoidal
configuration.

Referring now to FIGS. 5 and 8, the configurations of
pockets 52 and 54 formed in anvil 22 are substantially iden-
tical in configuration to pockets 34 and 36 formed in staple
cartridge 20. For example, pockets 52 consist of depressions
78 interspersed by hills 80 similar to that of depressions 68
and hills 70 described hereinabove with respect to staple
cartridge 20. Thus, depressions 78 are also semi-spherical in
configuration and hills 80 preferably lie below a surface face
82 of anvil 22. With specific reference to FIG. 8, the transi-
tions between adjacent depressions 78 may be formed to
assume a more sinusoidal configuration to assist in allowing
flow of supply of treatment material 56 (not shown) between
adjacent depressions 78.

As noted hereinabove, supply of treatment materials 38
and 56 may consist of various powders, gels or fluids. Thus, as
best shown in the FIGS. 9 and 10, supply of treatment mate-
rial 38 positioned within depressions 68 of staple cartridge 20
may consist of a powder 84 while supply of treatment mate-
rial 56 contained within depressions 78 of anvil member 22
may also consist of a powder 86.
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With reference to FIGS. 11 and 12, in an alternative
embodiment, supply of treatment material 38 contained
within depressions 68 of staple cartridge 20 may consist of a
gel 88. Likewise, supply of treatment material 56 contained
within depressions 78 and anvil member 22 may also consist
of'a gel 90.

In a further alternate embodiment as best shown in FIGS.
13 and 14, supply of treatment material 38 contained within
depressions 68 in staple cartridge 20 may consist of a fluid 92
while supply of treatment material 56 contained within
depressions 78 in anvil member 22 may also consist of a fluid
94. Fluids 92 and 94 may consist of various materials hemo-
stasis and antimicrobials.

Itis also contemplated that one treatment material could be
provided in the cartridge and a different treatment material
could be provided in the anvil. Alternatively, adjacent pockets
in the anvil and/or in the cartridge can be formed of different
material. These different materials could also be synergistic
materials such that they remain separated until supplied to the
tissue when they interact on contact.

Referring now to FIGS. 15 and 16, there is disclosed an
alternative pocket configuration for anvil member 22. Spe-
cifically, anvil member 22 is formed with rows of pockets 96
and 98 positioned on opposite sides of knife slot 62. However,
unlike the pocket configurations described hereinabove,
depressions 100 of pockets 96 are positioned opposite hills
102 of pockets 98 to form an opposed opposite depression‘hill
configuration. Similarly depressions 104 of pockets 98 are
positioned opposite hills 106 of pockets 96. Thus, rather than
the depressions on opposite sides of the knife slot being
aligned, they are staggered so the hill on one side is aligned
with a depression on the other side. This particular configu-
ration allows the knife blade (not shown) to alternatively
receive treatment materials on opposite sides from depres-
sions 100 and 104 as it passes through knife slot 62.

Referring now to FIGS. 17-20, and initially with regard to
FIGS. 17 and 18, the operation of linear stapling device 10
and, in particular, cartridge supply system 30 and anvil supply
system 50 to apply treatment material to tissue during sta-
pling and cutting will now be described. As best shown in
FIG. 17, initially, jaw assembly 16 is positioned about a tissue
T with anvil member 22 in the open or spaced apart position
from staple cartridge 20.

With reference to FIG. 18, cartridge supply system 30
includes treatment materials such as powder 84 positioned
within depressions 68. Similarly, anvil supply system 50
includes a powdered treatment material 86 positioned within
depressions 78. As shown in FIG. 19, anvil member 22 is
moved to the closed position substantially adjacent to staple
cartridge 20 in response to actuation of trigger 26 (FIG. 1).
This clamps tissue section T between staple cartridge 20 and
anvil member 22. As further shown in FIG. 19, the disclosed
hills do not extend fully to the faces of anvil member 22 and
staple cartridge 20. Specifically as shown with respectto anvil
member 22, hill 80 does not extend completely to face 82 of
anvil member 22. This can permit a slight compression of
tissue section T into that area of depressions 78 not occupied
by powder 86. This particular feature allows powder 86 to be
applied to areas of knife blade 108 not immediately passing
through tissue. Thus, leading edge 110 of knife blade 108 can
continue to receive treatment material as it passes through
fresh sections of tissue T.

Continued actuation of trigger 26 fires rows of staples (not
shown) through tissue section T to staple tissue section T. As
noted hereinabove, further actuation of trigger 26 operates to
drive knife blade 108 through the knife slots in staple car-
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tridge 20 and anvil member 22 to sever tissue section T
between the applied staple lines.

As knife blade 108 moves longitudinally through the knife
slots, knife blade 108 cuts tissue section T leaving cut tissue
edges T1 and T2. Knife blade 108 picks up powders 84 and 86
from depressions 68 and 78 formed in staple cartridge 20 and
anvil member 22 and receives powders 84 and 86 along lead-
ing edge 110 and side edges 112 of knife blade 108. Move-
ment of knife blade 108 through tissue section T applies
powders 84 and 86 to the now cut tissue edges T1 and T2.
Thus, in this manner as knife blade 108 passes through tissue
section T, knife blade 108 applies the desired treatment mate-
rial in the form of powders 84 and 86 to the cut tissue edges T1
and T2.

Finally, with reference to FIG. 20, upon release of trigger
26 (FIG. 1) anvil member 22 moves to the open position
spaced apart from staple cartridge 20 thereby releasing in the
now cut and staple tissue sections TA and TB. As shown, the
resulting tissue section TA includes a line or row of staples
114 and powder 84 while the resulting tissue section TB
includes a row or staple line 116 and powder 86.

In this manner, the disclosed anvil and cartridge treatment
material supply systems are configured to continuously apply
a supply of treatment serial to the edges of the knife blade for
application to cut tissues. As noted hereinabove, when the
disclosed staple pockets are formed from the alternate con-
figuration as illustrated in FIGS. 15 and 16, some alternate
compression of the captured tissue section may occur allow-
ing treatment material being applied to only one side of the
knife blade as it cuts through a defined tissue section and
alternatively to the opposite side of the knife blade as it passes
through a further defined tissue section.

The endoscopic linear stapler is illustrated and described
herein is one example of a surgical instrument that could be
provided with the material delivery system of the present
disclosure. The material delivery system could be provided
with other staplers having a knife such as open linear staplers,
sequential fired staples, endoluminal staplers and circular
anastomotic staplers and with staplers or other devices having
non-rigid, rigid, or flexible shafts.

It will be understood that various modifications may be
made to the embodiments disclosed herein. For example, as
noted hereinabove, the disclosed pocket and hill configura-
tions may assume a more sinusoidal or wave shape allowing
tissue to be compressed into the pockets across from hills on
the opposing jaw. Further, the disclosed hill and pocket con-
figurations are not limited to those shown, for example may
beoval, elliptical, rectangular, etc. Additionally, the disclosed
treatment material supply systems are not limited to the use in
surgical stapling apparatus but may find application in any
surgical instrument utilizing a knife blade passing through a
pair of jaws to apply treatment material to cut tissues. There-
fore, the above description should not be construed as limit-
ing, but merely as exemplifications of particular embodi-
ments. Those skilled in the art will envision other
modifications within the scope and spirit of the claims
appended hereto.

The invention claimed is:

1. A surgical stapling device comprising:

an elongate member;

a jaw assembly positioned on a distal end of the elongate

member, the jaw assembly including first and second
jaws movably mounted relative to each other, each of the
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first and second jaws defining a tissue contacting surface
and a longitudinally extending knife slot configured to
receive a knife, at least one of the tissue contacting
surfaces of the first and second jaws defining a pocket;
and

a treatment material positioned within the pocket, wherein
the pocket is in superposed relation with the knife slot of
at least one of the first and second jaws such that as the
knife is advanced through the knife slot of the at least
one of'the first and second jaws, the knife moves through
the treatment material.

2. The surgical stapling device according to claim 1,

wherein the pocket has a semi-spherical shape.

3. The surgical stapling device according to claim 1,
wherein the first jaw defines a staple cartridge.

4. The surgical stapling device according to claim 3,
wherein the staple cartridge includes a plurality of staple
slots, each staple slot configured to receive a staple.

5. The surgical stapling device according to claim 4,
wherein the knife slot is interposed between the pair of the
plurality of staple slots.

6. The surgical stapling device according to claim 3,
wherein the tissue contacting surface of the first jaw defines
the pocket.

7. The surgical stapling device according to claim 1,
wherein the treatment material is a paste.

8. The surgical stapling device according to claim 1,
wherein the treatment material is a powder.

9. The surgical stapling device according to claim 1,
wherein the treatment material is a gel.

10. The surgical stapling device according to claim 1,
wherein the second jaw defines an anvil.

11. The surgical stapling device according to claim 10,
wherein the anvil includes a plurality of staple clinching
pockets.

12. The surgical stapling device according to claim 10,
wherein the tissue contacting surface of the second jaw
defines the pocket.

13. The surgical stapling device according to claim 1, fur-
ther comprising a membrane positioned over the pocket.

14. The surgical stapling device according to claim 1,
wherein the pocket defines a concavity, a base of the concav-
ity being in communication with the knife slot of the first jaw.

15. The surgical stapling device according to claim 14,
wherein the concavity has a semi-spherical shape.

16. The surgical stapling device according to claim 1,
wherein the tissue contacting surfaces of the first and second
jaws each define the pocket.

17. A surgical stapling device comprising:

an elongate member;

a jaw assembly positioned on a distal end of the elongate
member, the jaw assembly including first and second
jaws movably mounted relative to each other, each ofthe
first and second jaws defining a tissue contacting surface
and a longitudinally extending knife slot configured to
receive a knife, the tissue contacting surface of the first
jaw defining a pocket and

a treatment material positioned within the pocket, wherein
the pocket opens onto the tissue contacting surface of the
first jaw, and as the knife is advanced through the knife
slot of the first jaw, the knife moves through the treat-
ment material within the pocket.
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